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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 5 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over White (US Patent No. 5,535,526) in view of Morganelli et al. (US Patent No. 
7,047,633). 

White discloses an electronic module and a method of making said module, the 
method comprising: attaching a chip (402, figure 4) to a substrate (404, figure 4) using a 
first solder interconnection array (406, figure 4); attaching an organic board (416, figure 
6, and column 1, lines 6-15) to said substrate using a second solder interconnection 
array (412, figure 4) such that a space is defined between said board and said 
substrate; said second solder interconnection array residing entirely within said space 
(see, figure 4); and providing an underfill material within said space after said board has 
been attached to said substrate but prior to applying compressive forces to said 
electronic module (408, figure 4 and column 7, lines 24-46), Note the applicant in his 
own admission as per figure 1 and paragraph 8, that it is common practice to apply 
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compressive force to the assembly after attacliing tine board to the substrate. White 
teaches providing a mechanical support structure comprising at least one rigid metallic 
ball within said space (column 5, lines 42-47) and providing a mechanical support 
structure comprising a frame (916, figure 9) within said space (White see, column 8, 
lines 25-28). White teaches a ceramic substrate and an organic board (column 5, lines 
30-35) an that since the CTE value is a material property. Said a ceramic substrate and 
an organic board similarly a ceramic substrate has a CTE below Tg of about 18 ppm/°C 
to about 21 ppm/°C and said organic substrate has a CTE below Tg of about 12 ppm/°C 
to about 25 ppm/°C. White also teaches dual melt solder interconnect (White, column 2, 
lines 35-52 and column 5, lines 48-60). 

White does not expressly teach an underfill material partially encapsulating said 
second solder interconnection array at discrete locations. 

However, Morganelli et al., teaches a method of forming an electronic module 
using solder interconnect and applying underfill to partially encapsulate a fraction of the 
space or gap between the solder interconnect, thereby providing a space or room for 
volatile compounds to escape from the package during a reflow process (Morganelli et 
al., columni, lines 10-30, and column 8, lines 15-20). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to modify the process of White to use partial underfill 
technique as taught by Morganelli et al. to provide space or room for volatile 
compounds to escape from the package during a reflow process (Morganelli et al., 
columni, lines 10-30, and column 8, lines 15-20). 



Application/Control Number: 10/711,501 
Art Unit: 1793 



Page 4 



3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over White 
(US Patent No. 5,535,526) in view Morganelli et al. (US Patent No. 7,047,633) as 
applied to claim 5 above and further in view of Baba et al. (US Patent No. 6,582,993). 

White, and Morganelli et al. do not expressly teach cleaning the organic board or 
substrate prior to depositing the underfill. 

Baba et al. teaches cleaning the organic board or substrate prior to depositing 
the underfill to improve the wetness of the underfill receiving area (Baba et al., column 

4, lines 31-40). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to modify the combined invention of White and 
Morganelli et al to clean the organic board or substrate prior to depositing the underfill 
as taught by Baba et al. to improve the wetness of the underfill receiving region (Baba 
et al., column 4, lines 31-40) 



Allowable Subject Matter 

4. Claims 1-4 and 19-22 are allowed. 
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Claims 13-18 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art fail to teach solder interconnection array such that a space is 
defined between said board and said substrate having a gap height ranging from about 
300 microns to about 900 microns, with other claimed features. 

Response to Arguments 

5. The examiner acknowledges the applicants' amendment received by USPTO on 
January 17, 2008. Claims 1-10 and 13-22 remain under consideration in the 
application. 

6. Applicant's arguments with respect to claims 5-10 have been fully considered but 
they are not persuasive. Applicant argues that nowhere in the White reference is it 
disclosed, contemplated or suggested to form electronic modules by attaching a chip to 
a first surface of a substrate using a first solder interconnection array and attaching a 
board to a second surface of the substrate using a second solder interconnection array 
to define a space there-between the board and substrate, which is underfilled after the 
board has been attached to the substrate but prior to applying compressive forces to the 
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electronic module, as is currently claimed. The examiner disagrees. Applicant's 
attention is drawn to figure 1 of White in which a flow chart of the process step is 
illustrated. Said flow chart of figure 1 distinctly shows the attaching or connection step 
before the injection of the underfill or the encapsulant. The Applicant argues that 
Morganelli does not disclose, contemplate or suggest that an electronic module is 
formed by attaching chip to a first surface of a substrate using a first solder 
interconnection array and attaching a board to a second surface of the substrate using a 
second solder interconnection array to define a space there-between that is underfilled 
after the board has been attached to the substrate but prior to applying compressive 
forces to the electronic module. The examiner agrees in part that Morganelli et al. does 
not teach a first and second level assembly as claimed, however, Morganelli et al. 
teaches attaching a component to a substrate and injecting an underfill material in the 
space therebetween. It is noted that most of applicant's argument against Morganelli et 
al. or Baba et al. references are not pertinent to the examiner's position and/ or 
assertions made in the prior office action. The applicant argues about limitations already 
met by the White. It should be noted that Morganelli et al. reference is cited for the 
limitation of providing a partial underfill material in an interconnection to remedy the 
deficiency in the teaching of White. Baba et al. reference is also only cited for the 
limitation of providing a cleaning step. 
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Conclusion 

7. Applicant's amendment necessitated tlie new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory pehod will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL ABOAGYE whose telephone number is 
(571)272-8165. The examiner can normally be reached on Mon - Fri 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael Aboagye/ 
Assistant Examiner, 
Art Unit 1793 



/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 



